Gold films of several hundred ,~ngstr6ms in thickness were evaporated on heated glass substrates. Fourier analysis of the 111 reflexion obtained with Cu K0c radiation showed that the thickness of the film must be fairly constant. After correction for instrumental broadening the 111 line profile was very similar to the theoretical profile of a reflexion from a plate of constant thickness. The thickness was measured in three different ways. It was shown that the first secondary maxima may be unreliable in the measurement of the thickness.
When heated, the (Ill) planes of evaporated gold films tend to an orientation parallel to the surface of the substrate. Earlier X-ray studies (Croce, Devant, Grandais & Marraud, 1962; Croce, Devant & Verhaeghe, 1966) have shown that the secondary maxima due to the line profile of a sheet of even thickness may appear in the intensity distribution of the 111 reflexions from thin metal films.
Croce et al. used high speeds of evaporation (several hundred A.ngstr/Sms per second). In the present study only about 1-~ of that speed was used. The substrate was glass polished with cerium oxide. During evaporation the temperature of the electrically heated substrate was about 250°C.
The intensity measurements were performed by a Siemens diffractometer furnished with an Ortec Si(Li) semiconductor detector, which made it possible to observe the peaks with a minimum of background. Soller slits in the diffracted beam, a 0.2 mm divergence slit and a 0-1 mm receiving slit were used. The detector system included a pulse-height analyser, scaler, timer and printer. The diffractometer was operated in the step-count mode at 0.05 ° intervals, the counting time being 60 s. Cu K0c radiation was used.
To make the Stokes correction a reference peak was produced, using a gold powder specimen of negligible theoretical line width. This specimen was in the form of a thin layer on a glass plate. X-RAY STUDY ON THIN GOLD FILMS Fig. l(a) shows the intensity curve of a gold film specimen. Fig. l(b) shows the corresponding curve for the reference specimen. Both of these curves are clearly asymmetric because of the effect of the K~le, doublet. The curves in Fig. l(a) and (b) were obtained from the measured pulse numbers after subtracting the background, which did not exceed 1000 pulses when the pulse number at the peak maximum was about 47000 pulses.
The calculations for the Stokes correction were performed on a Univac 1108 computer using a program based on that of de Angelis (1965) . Fig. l(c) shows the line profile after correction.
The corrected curve is approximately symmetrical. It does not perfectly resemble the theoretical intensity curve of a plate of even thickness. The intensity does not reach zero level between the maxima. It seems that there is a skew background intensity component under the first and second secondary maxima. This component could arise from thermal agitation. One might expect that such a skew background would cause these secondary maxima to be too high and to move towards the central peak. Actually, measurements from Fig. 1 (c) show, for example, that the first secondary maximum on the left-hand side is 5.8 % of the central maximum, but becomes equal to the theoretical value (4.5 %) if the background is subtracted. The positions of the two first secondary maxima gave too large values for the thickness L, as compared to the value calculated from the third maximum or the width at half maximum when the formulae (n + 6,);. L, = A(20) cos 00
(1) and 0.892 L= d'(20) cos Oo (2) were used. Here A(20) is the angular distance of the secondary maximum of the order number n from the central maximum, 2 the wavelength, 00 the glancing angle and A'(20) the angular width of the central peak at half maximum. The values 0.430, 0.457 and 0.471 for 6, were used in the cases of n = 1, n =2, and n = 3 respectively. The results L1=361, L2=359, L3=342, and L = 346 A were obtained. Because the first and the second secondary maxima have probably moved from their theoretical positions, the thicknesses La and L are more reliable than LI and L 2. Diffraction theory (Guinier, 1963) shows that the Fourier transform V(t) of the line profile i(so) for an ideal plate should be a triangular function, composed of two straight lines. In principle, the line profile should be symmetrical to obtain a purely real Fourier transform. Therefore, the left-hand side of the curve in Fig. l(c) was used to calculate the transform of a corresponding symmetrical line profile. Fig. 2 shows the result for positive abscissa values. A value of 331 A for the thickness was obtained from the Figure. The cosine coefficients calculated for the whole profile in Fig. l(c) resembled very closely the plot in Fig. 2. 
